
The contradiction between the measurement theory of 
quantum mechanics and the theory that the velocity of any 
particle can not be larger than the velocity of light 

Shen Y. 

Department of Physics, East China Normal University, Shanghai, China 

Shen Z. J. , Shen G. T. and Yang B. C. 

Department of Physics, East China Normal University, Shanghai, China 


Abstract 

By the measurement theory of quantum mechanics and the method of Fourier 

8 

transform, we proved that the wave function tjj (x , y , z , t) = , — $(L,t,x)$ 

(2?c v 2D 3 


(L,t,y)$(L,t,z). According to the theory that the velocity of any particle can not 
be larger than the velocity of light and the Born interpretation , when |8|>(ct + 
L) ,(J>(L,t,8) = 0. But according to the calculation , we proved that for some 8, even 


if | 8 1 ^>(ct“hlv) ,$(!> >t , 0 ) 7 ^ 0 . 


By the measurement theory of quantum mechanics, if someone measures the coordinate 
of a particle, it will make the particle to the eigenstate of the coordinate. The eigen function 
(with eigen value zero) of the coordinate of a particle can be assumed as follows: 

when — L<x<L 

a(x,y,z) = — — L<fy<CL 

(v 2D 3 

— L<z<L 

a(x,y,z) = 0 otherwise ^ 

F is an infinitesimally positive real number. Now assume someone measures the coordinate 
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of a particle at the place r=0 (r represents the coordinate) .suppose this particle is measured 
at the time t = 0,thus this particle is made to the eigenstate (with eigen value zero) of the co- 

7 

ordinate, the wave function (p (r ,t) of this particle will satisfy the following condition 

</>(x,y,z,0) = a(x,y,z) (2) 

By the Fourier transform and the Schrodinger wave equation.it is not difficult to see 

hk 2 t. 


<p( r »t) = ( 2^)3 72 J?(k)expCi(k • r— yy))d 3 k 
Where <p(k) = J < P( r ,0)e -1 '' ' r d 3 r 

1 : ( 2 J) 3/2 JIl ]'— l J^l ik.x— ik y y— ik,z)dx dy dz 

- (2ir) 3/2 " if - s * n (k,L)^-sin(k y L)^-sin(k,L) 


Thus t/)(x,y,z,t) 


1 


(2«) 3/2 
1 


<p(k)exp(i(k • r— ^-^))d 3 k 
" P 
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(2n)3 (/2L) 3 

hk 2 t 


f- i-oo r+oo r+ 00 1.1 1 

J-oo J-,*, j^sin(k 1 ,L)g-sin(k y L)g-sin(k l L) 


exp{i(k x x- 
1 


2 P 


-k y y- 


hkjt , , hk?t 


^+k.z-^D}dk J[ dk y dk. 
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Where 

$(L,t,x) = 


^ (s/E> 

' ?t ' 00 sin(k x L) 


-3>(L,t ,x)<I>(L ,t ,y)<I>(L,t ,z) 


k. 


expQ(k x x — ^^))dk x 


,t,y)= J- 

L,t,z)= r 


*-“sin(k y L) .... 

expu(k y y- 


<D(I 

Thus <J>(0,t,x) = 0 
<9$(I 


ky 

'+“ sin(k x L) 


2 P 
hk 2 t 
‘ 2p 


) Ddk y 


k. 


exp (i (k x z — ^^ ) )dk, 

z ^ 


.,t,x)_ P 

’L J- 

4 <j: 


"+<» hk 2 t 

cosk x L exp(i(k x x —z ~ ) ^dk x 
Z fJ- 


^ exp(ik x L)-|-exp( — ik x L) hk 2 t , 

2 expCi(k x x — y^-)^dk x 


’expGk x (x+L)>xpC-i ^3dk x 

> 2 p 


(3) 


(4) 


(5) 

( 6 ) 

(7) 

( 8 ) 

(9) 
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-M 

j: 


r+ “expCik x (x-L)>xpC-i y^3dk x } 
exp{ — i C — k x (x+L)3}dk x 


2 P 


+ 


=i< 


exp{ — iC^rr — k x (x— L)3}dk x } 


2 P 


r+°o 


exp{-iC(y|^k x 


x+L N2 , x+L 


:) 2 -(- 


+ f exp(-iC(,/||k,--i^i 


:)*-< 


AiT 

2 P 
x-L 


/M 

V 2p 


: [K 

V 2 p 


hi 

2 P 

:) 2 :}dk x } 


) 2 3}dk x 


t— L 


2 p " V 2 p 

<10) 

/Fp 2 v 2 p V 2 p V2p 

By (9), (10) 

®< L ,t,x)= j^2s^5> dL * + «o...,)- 


<?L' 


-dL' 


n 


TsfVf -1 m> 


2 P 


2 / — 
2 7 2 p 


V 


33>(L,t,x) 
3 x 


2 P 
..x-L' 




2 P 


2 / — 
V 2 p 




1 / 7t ^ , 3 ^ x + L/ 

2 a_l)< n7“ pC,<_ 7S 

2 V2 p 


:) 2 > 


3L 


— /^-(l — i) {expCi( X ~^L - z ) 2 ^1— expCi ( ;=) 2 3 

AT V 2 


3 7 expa( JL ^) 2 D}dL' 


i /5T 

V 2p 


'iii 
2 P 


2 / — 

Z/ 2p 

— expCi( X _ z ) 2 DTexpCi( 7=) 2 3 } 


4 


M 

2 P 


M 

2 P 


2 / -^ 
V 2 p 


1 


^-(1— i) {expCi( X ~t— ) 2 ^~ expCi( z=) 2 D} 

htV 2 AT „ /ht 

7 2 p 


(12) 


, 2p _ V 2 p V2p 

According to the theory that the velocity of any particle can not be larger than the veloc- 
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ity of light c and the Born interpretation , for any t(t>0) .when |x| Xct-f-I.) , |y | >(ct + 
L) » |z|Xct + L).i^(x,y.z,t) will be zero. This means if | S| Xct + L) . <J>(8,S,S, t )will be 
zero. Then by (5)»when | 8 | Xct + L ) ,<J>(L , t , S) will be zero. Therefore when |8|Xct + 


3$(L,t,8) 

’ as 


will be zero. 


According to (12). 

a$(L,t,S) 1 /i -\r r- / 

= — ./xi-i) (expCi ( 

. /ht V 2 


as 


Now assume 


ht 

Vx 

aO(L,t,S) 

as 


*/£ 


:) 2 J — expCi( - 


2 p 


= 0 


Then it is not difficult to see 


( 


8+L T = (-^k) 2 + 2n, 


ht 


"V 2p 

Where n is an integer 

5L _ 

ht “ 

2 fj. 

htmr 




(13) 


(14) 


(15) 


Th 


us 


2n7c 


or S= 


Ml- 


(16) 


(17) 


t'i • , S uL . . ., , 5 .,. , , T . a$(L,t,S) ... , 

Ihis means when — — is not an integer, even if o Xct + L), r-r will not be 

htx d o 

zero. This result contradicts that when the velocity of any particle can not be larger than the 
velocity of light and the Born interpretation is valid, if | S| Xct+L) - will be ze- 

<7 0 

ro. This contradiction means that there is a contradiction between the measurement theory of 
quantum mechanics and the theory that the velocity of any particle can not be larger than the 
velocity of light. 
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